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Introduction 

Since th@ publication of our 1985 report on laboratory tests of two 
prototype in-vehicle breath test devices (Frank, P985), three 
alcohol-ignition interlock instruments have become -ially 
available in the United States. Thesedevices are systems designed 
to prevent drivers whose breath alcohol concentration is above scrme 
preset minimum level from starting their cars. Also, as previously 
reported, some of these devices have additional features built into 
themdesignedto ensurethatthesamplebeingintroducedisatrue 
breath sample. For example, one possibility is to build a 
tenqperature sensor into thedeariceto ensurethatthetvtureof 
the sample introduced falls within a range approximating human 
breath. Another possible feature is to build a pressure sensor into 
thedevice, sothatthe sample intrcxducedwouldneedtoexceedsome 
minimum level to activate the alcohol sensor, ensuringthatthe force 
of sample intrcducedisas strorqasahumanbreath. 

The principal market for these devices continues to be traffic courts 
thatmayreguiredrivers convictedof DrivingWhile Intoxicated (INI) 
to install one of these devices on their cars as a condition of 
probation. A voluntary mket is also possible, including scenarios 
~~as~~~who~tto~~isemorecontrolaverttaeir 
inexperiencedtteenageddrivingchildren, andpersonswhomaywantto 
i.mpse mre externalcontrolovertheirownbehavior. However, the 
manufacturers do not appear to be actively pursuing such markets at 
tl%zpresen t -t&e. 

The three new breath test devices are listed below: 

0 %lt osenses9, manufactured by Autosense Corp., 
3496 E3reakwater Court, Hayward, CA 94545 

o Wuardian Interlocklt, manufactured by Guardian Interlock 
systems, Inc., 1009 Grant Street, Denver, Co 80203 

o %afety Interlocktt, manufactured by Safety Interlock, Inc., 
P. 0. Box 221818, Carmel, CA 93922 

Twounits of eachdeviceweretested inourlaboratory foraccuracy 
thed~~~~ichtheycouldbec~~t~. 

------s--m-------  I__------- - - - - - - - - - - - - - -  

*'Ihedataonwhichthisreportisbasedwerecolle&ed forNHTSAby 
Dr. Arthur L. Flores and Mr. Arnold Spicer of the U. S. Department of 
Transportation's Transportation Systems Center, Cambridge, MA 02142 
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The specific objectives of this follow-up laboratory project were to: 

2) d&erminewhetheranyadditioml featmes ofthedevices, such 
astemperature~orpressure sensors, workastheywere 
intended. 

3) assess whether a motivated person could trfoolt8 the system by 
intrcxducing a bogus, non-alcoholic sample of air as if it were a 
breath sample. 

4) asses~whethera~~~~personcoklld~~f~ol" the systemby 
blmingthroughvarious filter systms andthen intothedevice. 

5) assess how easily a naive person can learn the special %ntry 
reguirements11 oftheGuardian Inte.rlockdevi@e. 

Methd 

Each manufacturer supplied NHISA with two units of their device. 

The alcohol sensor for each device is enclosed in a handheld unit 
approximately the size of a Cl3 radio microphone, which is mounted on 
thedashboardofthecar. A brief description of hew each device 
operates follows. 

The AUTGSENSE device provides its user with a digital BAC readout. 
In addition, the threshold level at which it will prevent a user frm 
startingthecarcanbepresetwiththeuseof special equipment 
provided to the installer by the manufacturer. The handheld unit 
gives the user additional feedback in the form of (1) a digital *'Pr' 
or "F" for pass and fail; and (2) a green or red light corresponding 
to the pass or fail designation. The user first activates the device 
by entering a four-digit nmber into a keypad, similar to a telephone 
keypad, which is part of the handheld unit. The digital code is not 
intendedasatestto screen outpartiailarusers; itonlyactivates 
thesystembeforeeachuse. Following entry of the code, the user 
blms into the mouthpiece for approximately 6 seconds to satisfy the 
reguirmentsofthesystem. If the mC exceeds the preset threshold, 
auserwouldnotbe ableto start the car. Themanufacturertoldus 
the device has a pressure requireme&, but does not have a 
temperature sensor. 
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mouthpiece. 

whenauserblows 
imed, into the 
meath Pulse 

Ames9 or sTBPAVBs for short e an canbeproqammdat 
one of three different difficulty levels. IftheCBPAhasbeen 

userabreathalccholreadinyfmn 
mg activation. The readiny is 

displayed by a lights five red ones 
ontheunits 

The easiest of the difficulty levels of the CBPArequiremmt 
takesmblm I the fix& for 4 l/2 seconds, 
the second for 1 also for one second. The 

blows deteminesthe The mre 
difficult conditions usertoaWe.rdto 
the task. The CBPA is x&end& to be relatively easy for a sober 
user to learn, but icultforanewusertopassonasingle 
trial. An alaho ired user my also have difficulty with the 
CBPA. topreventauser f getting an untrained, 
sober bystander s* his car, The Guam&m device also has a 
pressure requir-t for activation. 

The SAFEI? ItWWLEK device requires a user to blm into the device 
for4 seconds toactivatethe system When the device is ready to 
useafterthe foursecondperiod, a ~WW~~ 1ightappmz-s. Theuser 
then continues blowing until indicates 
whether the alcohol, pressure of the 
systihavemmet (green1 

Calibration 

The Autosense device was calibrated. by the manufacturer before it was 
delivered for this testing. In addition to its digital readout, it 
provides the user with a OrPgl or rgFV8 designation on the display: the 

IWFSAwith instructionsonhowtosetthe P/F 
icuhr BAC level. For purposes of this testirq, 

the threshold BAC was set at 0.030%, sothatallreadingsle&than 
0.030% were mnsidered a Vassar. 

The manufacturer of the Safetv Interlock device also set the 
threshold of the test at 8.030% BBC. 

The Guardian Interkck device was g& factory calibrated. when it 
was Rand delivered by the manufacturer, the representative ot tie 
mmpanyprovideduswithdetailed instru&ionsex~lai.ninghow itwas 
to be calibrated. Following those instructions precisely, the 
thresholds for the two Guazdian units were set at 0.030% BAC. 
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Th@ AlcobQl -old 

As indicated above, each device was set a-k a threshold of 0.03% EIAC. 
Ten (10) trialsofsimlatedbreathsmpleswere iintoeach 
device at selected BAC levels ranging fmm 0.00% to Q.O70% BAC.. 

~esimula~sampl~w~g~~bya~~&WesscanPllhrkILA 
Breath Alcohol Simulator set at 93°F. (34°C.). The commercially 
available simulator consists of a 500 ml glass jar into which both a 
~~t~~~~~heatFngelementandanel~icst~~ 

Theheatingelemmtandthe stirrerensurethatthe 
alcohol solution in the simulator is of uniform 

concentrationandconstant~~. Mhenairisblownthrough 
the alcohol solution, the vapor given off the top of the solution 
simulates breath at a known alcohol concentration. 

Pressure to Activate Devices 

~eanian~p~~e~ir~toactiva~~~devicewasmeasuredby 
placing a Magnahelic Pressur eGauge (DwyerIns~t~., Michigan 
City, Indim) in the line of a piece of rubber tubing connected to 
themouthpiece ofthedevice, so that precise measuresofthe 
pressureatthemxkhpiecewuldbetaken. Theunitsofpressure 
I-fkmswedwere incklesofwater. once the threshold was found, five 
trials pfxr pressur elevel, 2 in&esaboveandbelowthatthreshold 
wereruntoverifythatthepreciselevel hadbeenidentified. 

Minb Volume of Breath Required to Activate. 

After the rainimm pressure was identified for each device, that 
mhinmpressure was applied from a pressur ized tank of air for the 
threquiredbyeachdevicetoparovideasanp?le,whicJnwas 6 1/2 
tseconds forCEPAlevel#1 ontheGua&ianInterlockdevice, 3 seconds 
for the Autoser~ device, and 7 seconds for the Safety Interlock 
device. For these minimm volume nteasurmts, each device was 
sealed inside a plastic @*Zip-Lock*' bag, so that all air passing into 
ardthro@tiedevicewouldbe~@ insidethebag. Whenthe 
devicewasactivated, theprccess washalted,andthevolumeofair 
intheplasticbagwas tkn&xm&edthroughavitalmteter, 
measwringitsvol~. Five trials were run for each device. 
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7Mo0fthethreedevicestestedhadnooperational lzeqerature sensor 
(i-e., the Gtxmtian Interlock and the Au- devices). For the 
Safety Interlock, non-alcoholicsimilatedbreath smplesheatedto 
~i~temperaturelevelswereintroducedinto~~unip:bypassing 
airthmughacoiledcoppertubeimmers&inaconstantteqerature 
bath. Test tzaperature levels started at 20" C. (a level clearly 
belowthelcwerlimit) andcohtinuedin2" i.ncrmmtsuntil a level 
4"abovetheuppertemperaturelimithadbeenmched. 

CootiinatedPulseBreathAccess (CF3PA) Testing 

SmepYxliminary datawerecollectedusihgten (10) sabergovex-hment 
employee.sassubjectswhovolunteer&to assesswhethertheycould 
satisfytheCBPAreguirementswh~givenminimal instructions andho 
prior practice. 

Stratecies for FoolirmtheSensors. 

Twodifferentclasses of strategies for foolingthe sensors were 
azmuned, as intheearlier research (Frank, 1985). These were: (1) 
non-alcohol, bcgus breath sanples, and (2) p-filtered 
alcoholic air sanples, 

Ecuusbreathsanmles. 

Peg~bogusbreath samples, thenmberofp -estes~was 
fewerthanthe1985 study, because several oftheprccedures 
previously used were less likely to be used in the-real 
procedures selectedwerechosmbecause: (a) theymight 
thought of by motivated drivers; (b) they use materials 
easily found around the hme, or (c) they use materials 
easily-. Theseprocedures used the follcwiq: 

world. The 
be easily 
that might be 
thatcouldbe 

1) a mylar plastic bag, typically available at stores that sell 
commercialtoyballoons; 

2) arubkrtoy balloon: 

3) aplasticbagusedtopackproduce ingrocerystores. 

For the device that has a tempemture sensor, theSafety Interlcck 
device, a number of sirrple procedures weredesignedtoheatupthe 
bogusair samples. These were: 

2)usingwoodenmatchestowarmupthebag/balloon 
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3) using a portable, 12 volt hair dryer, which could ordinarily 
be plugged into an autmobile lighter socket and run off of the 
battery. 

Foreachbogusbreathsamplepmcedure, five ~ependenttrialswere 
run by: (1) heating the bag or balloon, if required, (2) attaching it 
to~emxlthpi~ofthebr~~testdEnrjlce, and (3) squeezingthe 
bagorballoontogetthe airsaqle intothedevice. Whenthe 
sarrp?leswereheated, theheatingpmcedue was followed for about 
15-20 seconds before introducing the bogus breath sample into the 
Safety Interlockunits. Inallcases, the pressuerquirementsof 
the system were met. 

Processed/Filtered Alcohol Air Sanmles 

Aswas thecasewiththebogusbreathsxtples, freer pmcedumswere 
usedintheseteststhanthe 1985 (Frank) sw, asonlythennost 
practicalpmcedmes, usingthermsteasilyobtainedmaterials, were 
Selected. Simulatedb~~~lesw~passed~~twodifferent 
~~o~~teandthen intothe IVA!Tdevioes. Fe filtering 

: 

1)Ahme.m de water filter, coqosed of a cummonstyrofoamcoffee 
clq?- The cup was partially filled with warm water (approximating hot 
coffee in temperature). 

.2) Acylindrical, papertubepackedwith12 ouncesofamially 
available &sorbent. mterial. 

Ineachcase, the stiatedbreathwas setatoneof fourdifferent 
BAC levels, tiy 0.03%, 0.05%, 0.08%, and 0.10%. The temperature 
of the simulated breath (i. e., theoutput fromthebreathsimiLator) 
was held constant at 34" C. (93.2" F.). For each of the filters at 
eachB?K!level, five independenttrialswererun. All trials were 
runatpressures abovethemininnmpressure to activatethedevice, 
if possible. 

Precision Testing 

Ineachcase, thethreshold foractivatingthe IVATdeviceswas set 
at 0.03% EAC. The results of the precision testing are sumnarizfzdin 
Table 1. 
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Th@ secoti an Interlock unit (Unit #2) was found to be off 
taryet. The five other units tested (i.e. the first Guardian 
Interlockunit, andbothmits fartheAutoseme andSafetyIntWlo& 
devices) cmrzctlytriggeredthe interlccktastopauserfrom 
start- a oar 100% of the time at the 0.04% BAC and above. Several 
units were apparently set a little low (one Autosense unit [#II I and 
both Safety Interlock units [#l and #2]), so that their threshold E&C 
for activating the device was at 0.02% ERC. 

Ra~~~re~tiaag~~one~~unit~tgav~~ 
scores, we obtained five additional Guaxdian units for the sole 
purpcGeoftakingmr@al&olthreshold~~. Aswiththe 
twounits intheoriginaltesting, these fiveGuardia.nunitswere 
alsocalibratedatourlaboratory, following instictiompmidedby 
themanufacturer. The results ofthealmhol thresholdmeasurements 
onthese fiveGua&ianunits arepresen tedinTablela. Thosedata 
showedthatall ofthedevices exceptonewouldnotallowacarto 
start at BAC = 0.03% or abme. The one exception allowed half of the 
trials to start at EAC = O-04, but none above that level. TV0 of the 
devices prevented &arks on scme of the trials at EAC = 0.02%. 

Breath tmrature wi.ndow 

As indioatedabave, 0nlytheSafetyInterlocJchad 
temperature sensorbuilt~totheequipmnt. The 

an operational 
actualrargeof 

breath~~wi~in~ichacarcouldbestaPtedispr~~ 
in Table 2 for each of the Safety Interlock units (#5 and #6). In 
Unit #5, the acceptable simulated breath temperat- range within 
which the device operated was 26"-50" C. (79"-122"F.), i.e. a range 
of 25°C. In Unit #6, this simulated breath temperature range was 
32"-50°C. (90°-122"F.), i.e. a range. of 19OC. For reference, normal 
breath temperature is slightly helm normal body temperature (37" 
C.=98.6 OF.), and averages 34" C. (93.2" F,). 

Minimm~~essureto activate 

~eairpr~~r~iredtoaetivate~~unitwas Ineasured for each 
device and the results are presented on Table 3. The minimum 
pressures required fort.heGuardianInterlock, t.heAutosense, andthe 
Safety Interlock were 5, 13, arKl 3 inches of water respectively. For 
reference,ahumancanproduceuptoabout30in&esofwater 
pressure, so that pressures from O-10 inches may be considered "mild 
blows", lo-20 inches may be considered lW&rate blmsN1, and 20-30 
inchesmaybeconsid~D~hardblows.s~ Thepressurerequiredto 
activate the Autosense device was a Wcderate blo~,~' higher than the 
8@mildblcrcstt requiredto activatetheGuardiantiSafety Interlock 
devices. 
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Table 1 

IVAT Precision Testinq 

Number of Starts in Ten Trials 
at Selected BAC Levels 

- DEVICES ------- 
M:ETY;IN;;RLK 

I 

.E ALCOHOL TES 
AUTOSENSE 

BAC of simulator 
(34°C.) 

------IN-VEHIC 
GUARDIAN 

fl #2 

D.OO%(Blank sample)1 lo/10 lo/l0 

0.02% lO/lO 1 lo/lo 8/10 

0.03% lO/lO ) lO/lO 

0.04% / o/10 I 9/10 

0.05% o/10 1 lo/lo 

0.06% I I ’ 10 10 

0.07% I I o/10 

Table la 
Alcohol Threshold Measurement on Five Additional 

Guardian Interlock Units (Number of Starts 
in Ten Trials at Selected BAC Levels) 

I I;;ERLO;; DE 

-I-- 10/10 lo/lo 

/ICES--- 
#7 BAC of simulator 

(34°C.) 

0.03% O/l0 o/10 

0.04% o/10 o/10 

I 0.05% 1 o/10 I o/10 
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Determination of the Breath TemDerature Window 

Performance of Safet Interlock Devices 
at Different i emperatures 

NUMBER OF TRIALS OUT OF FIVE 
CAR COULD BE STARTED 

Temperature of non-alcoholic 
simulator solution 

SAFETY INTERLOC;KDFV;C; 
Unit # 1 

44°C. 
46°C. 
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Table 3 

Number of Trials out of Five Car Could Be Started To Determine 
Minimum Strength of Blow (Pressure) to Activate System 

(measured in inches of water) 

Number of trials out of five car could start 
---------------------------------------------- 

STRENGTH OF BLOW 
(Inches of Water) 

26 ” 
27 :: 

BM?J i,i..~.~...5% ~~~~;;$~#~~~ 
;& 

i..... ii,.. ._.. .C.....~...~.~...’ . , . :.:.:.:.:::p:.:. :::::::::.:.::::::, ~$$$~~~.~~~:; +:.:.:.:.:.:.:.:. 
30” gg;;j .:.:.:.:.:.:.:.:.: 

------IN-VEHIC 
GUARDIAN 
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Table 4a summarizesthe results obtained when bogus breathsamples 
wereinlz3zo3utiatroom tzeqerature. I&qadbgthe Guardian 
Interlock, the easiest CFPA breath code was satisfied and the sensor 
was fool~usingthreedifferenttechniques forintroducingbogus . sampl~tos~thecar. Recpnmq the Autosense device, onlyuse 
oftheMyB~bdlloonallawedour~cianto"fool"thesystem, 
suggestingthatthepr- Wresholdofthesystemprev~tedthe 
othertechniques fromsatisfyingthepressure requir~tofthe 
system. Themylarbagwaseasierto~ethantheballoonortbe 
plasticprcdu~bag. Therefore, mxepressure couldbe forcedoutof . itthantheothertwocontainers. RegaMmg the Safetv Interlock 
devices, unit#Z couldnotbedefeatedbyromteqeraturebcgus air 
samples, ~~unit#1wasdefeatedinoneofthethreeproGedures 
l.lsed. These results areconsistentwiththeprevious information 
aboutthetemperaturerequ LremntsoftheseSafety Interlockunits. 
Unit#2hasaminimumtemperature requirementconsiderably~erocan 
~~,~~~~~~at~~tostartthecaruslngnwm 

. TheSafety Interlockalsohas apressure 
requirement (previously described), but it is so l& that it was not 
afactorinthesetests. 

AstheSafetyInterlockwastheonlydevicewithalzeqxra~e 
sensor, itwasttneonlydevicetested~~the~leswereheatedby 
various-. Table 4b shows the results of these trials. It shows 
thattheminimumteqeraturethatwouldstill allowausertostart 
his car on unit #2 was high enough to still prevent use of the toy 
rubberballoonandtheplastic grocerybag,usirqallthreeheating 
technigues. Whenthemylarbagwasused, oneofthethreeheating 
procedures(wooden~~~)a~~ywarmedthesarrtple~~~to 
satisfy the temperature requirements of the system and l~fool~~ the 
device. Whenunit #lwastested, allofthe warmingtechniq~es 
heateathebcgus samples eno~~@to~~fool"thedevice. Aswenoted 
earlier, thelowerlimitofthelftempemturewind~l onunit#lis 
justslightlyabovemom~ture, andthe warmingtechniquesused 
herewere sufficienttomeetthetemperaturere@remen tsofthat 
device. 

FilteredAir Samles 

As Table 5 shrxs, use of a water filter effectively removea alcohol 
frcmthe simulatedsampleenoughto satisfythealcoholthresholdof 
boththe~~~~lockandtheSafetyIprterlockDevices. The 
pressure requirement of each device was also met. However, the 
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Table 4a 

Performance of three Iv,A:,D,ervicy then 
Boaus Breath SamDle odu e 

at Room Temperature 

STRATEGY FOR USE OF 
BOGUS AIR SAMPLE 

Mylar balloon 
(Room Temp.=23"C.) 

Plastic produce bag 
from local grocery 

(Room Temp. Air 
at 23°C.) 

Number i ----Me 
GUAR 

#l 

515 

5/5 

trial 

iii"" 
#2 

5/5 

515 

515 

out of five 
E ALCOHOL TE! 

AUTOSENSE 
#l 1 #2 

o/5 o/5 

515 515 -I- 
l/5 1 o/5 

(connection 
to mouthpce 
difficult) 

at;E;y;k; start --w-s-- 
SAFETYyIN;;RLKI 

o/5 

515 

l/5 

o/5 

o/5 

o/5 
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Table 4b 

Performance of the Safety Interlock Device 
when Bogus Breath Samples were Introduced 

using various warming techniques 

NUMBER OF TRIALS 
OUT OF FIVE CAR 
COULD BE STARTED 

HEATING CONDITIONS FOR DEVICE WITH TEMP. SENSOR: SA#F:TY 
Toy Rubber Balloon 

Heated by Body Heat By Being Held Under Arm 3/5 

Toy Rubber Balloon 
Heated by Matches Held Under Balloon 

Toy Rubber Balloon 
l/5 igg@@g~ 

Heated by Body Heat By Being Held Under Arm 5/5 

Mylar Bag 
Heated by Matches Held Under Bag 5/5 

Plastic Produce Bag from Grocery 
Heated with Matches Held Under Bag 215 

Plastic Produce Ba 
Heated with 1 8 

from Grocery 
v. portable hair drier 415 D/5 
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z.ilnomt of pr- al-RmL?mmpmce thewater filterwas 
less tillan tie prme xTeYzpired to act Au- device, as 
previously measured. It is, therefore, -nable to conclude that 
thepressurereguir~toftheA~ units pr@vented us fram 
introducinrg filterdsamples intothem. Noteshouldbemadethat 
tests oftheCuaxdiandevicewererunaftertheeasiestCE9?A 
difficulty condition was satisfied in each trial. 

Useofpapertub~pa~~wi~~ev~~~~~t~terialpraTed 
effective in remv alcoho% fromthe sasrqples to satisfythe 
minimum al&oP of all three systems. 
InthecaseoftheSafety Interlock, the firstbreathpassedthmugh 
the~~t~~idlwasap~~~yatal~~temperature 
that the temperature reguiremeht of the system was not met, even if 
the alcohol was filterd out of the sample. Hcmever, repeated 
blowingthroughthe absorbentmaterialproduces aheatihg effect. 
Wh~thebxnperaturewas raisedbypassingbreaththroughthe system 
several times, alcohol was successfully filtered out of the sanple, 
allowing the car to be e at all BAC levels except 0.10%. In 
otherwords, oncethetmperaturewasraised,this filterworkedthe 
same for all three units, except at 0.10% PAC. 

Afterrepeatedpractice, theCESPAbreathreq&emnts 
at all three difficulty levels by squeezing a plastic 
through the device with the reguired pattern of puffs 
the mre difficult levels, however, the likelihood of 
increases. 

were satisfied 
bag forcing air. 
andpa-. At 
a failing trial 

. . . . 

,Themre interestiqissueiswhetheranaive, untrainedperson, 
given simple instructions.can also satisfy the CBPA requirements. 
Our preliminary datapresentedinTable6,basedondata frmatotal 
of ten soberrgovermnen tvolunteersub+zcts, suggeststhatatthe 
easiest CBPA level, a sober naive user may be able to satisfy the 
CBPA requirements about I/3 of the time. At the more difficult 
levels, it appears highly unlikely a naive, untrained user would be 
abletopass the re5quiremx-L Thoughbasedonaverylimitedsaqole, 
these prelZ.nary data sugge.stthattheGuaxdianCBPA requirement, 
even if only set at the least difficult level, semes as an 
additional screen to prevent use by a naive, coopemting bystander. 
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Table 5 

Performance of IVAT Devices Using 
Processed/Filtered Air Samples 

N”mber Y  
--v-v- 

GUAR 
FILTERED AIR SAMPLES #l 
AT SELECTED BACs 

Water Filter 
at simulated BACs=0.03% 

0.05% $2 

K!f :jz . 0 

Paper Tubing Packed w/ 
12 OZ. Absorbent Material 
at simulated BACs=CJ.~(X$ 

0: osi 
0.10% 

f trials out of five car could start 

Pwer.Tubi?g -._ =o 0311 

E ALCOHOL TES 
AUTOSENSE 
#1 1 #2 

I  

See Note 1 
regarding 
these 

measures. 

packed with =0.05% 
absorbent materl.=0.08% 
(See Note 2) 

SPECIMRCONDITIONS 

=o. 10% SAFETY INTERLOCK ONLY 

(See Note 2 
new tube ea. b lw 
o/5 
% 

35 

o/5 8: 

T DEVICES ------- 
S;;ETY-INTERLK 

I f2 

new tube betw 
trials/test 2nd 
and third blow 
5/5 

3: 
3: 

o/5 Fiji: 

Note 1: Back pressure from the water filter prevented the technician 
from producing a sample at a pressure great enough to satisfy the 
pressure requirements of the Autosense. Even when one blows directly 
into the water filter, eliminating the simulator, it was not possible 
to produce a pressure greater than 5 inches of water between the water 
filter and the Autosense. As previously reported, the Autosense 
requires at least 13 inches of water pressure to be activated. 

Note 2: When testing the Safety Interlock units, blowing a second or 
third time through the same absorbent material-packed tube produces 
different result, because the tube heats up, raising the temperature 

a 

of the sample to a level within the acceptable range set for the 
Safety Interlock temperature sensor. Results at the bottom of the 
table illustrate this point. Under these conditions the absorbent 
material filtered the alcohol out of the system at e&h BAC level 
except 0.10%. 
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Table 6 

Average Percentage of Naive, Sober Volunteers 

Passing Guardian's CBPA Requirements 

DIFFICULTY LEVEL 

EASIEST --------MOST DIFFICULT 

1 2 3 

Avw;~d$ercentage 33 % 11 % 0% 

number of Subjects 4 3 3 
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conclusions 

Curlaboratoryfindings irdicatethat, exceptforoneoftheCua.rdian 
units, the~d~icestestedccnsistentlyid~ifi~lawaswellas 
hi*BAc- (0.04% or above) who followed in&m&ions. Because 
oneGuardianunitiYmdicateda~~Ikigt-lerdlcoholthreshold, five 
additional Guardian units were tesM for accuracy. The threshold ,, 
for these units was found to be more in lime with the 0.04% ESAC! 
level. 

Regardingpossible strategiesto foolthedevices, ea&ofthe 
devicesweevaluatedincorporatedatleastone featuredesignedto 
prevent this (e.g., atemperature sensor,apressure requirement,a~ 
special start-up requirement, etc.). None of the devices 
incorporated all of these special features. 

. Rega&mgtheuseofbagsbreathsamples,noneofthedeviceswas 
totally success fulinprotectingagainstthisci3xmv ention 
Strategy. Hmever, theoneunitwithatmnperature sensor, Safety 
Interlock, demonstratedthatsucha sensor, setattheappropriate 
zture range, can n&e it more difficult to circumvent the 

. However, we do not have information about how difficult it 
istoestablishastabletemperature sensor,hmoftenits 
calibrationwouldneedtobechecked, andhaw itmightbe influenced 
byextremeemiromentalconditions. 

Regardingtheuseof filteredairsamples, nomofthedeviceswas 
totally sum ful inprotectingagainstthis circumvmtion 
Straw. Hcwever, theAutcsense device, with its higher pressure 
requirement,protectedagainstonetypeof filteredairsample. The 
higherpressur erequirfmen tmde itvery importantthatthe seal 
betweenthe filterardtheNATbetight. Inthosecases where it 
was more difficult to ensureaticjhtsealwhenusingtheAutosense 
device, the pressure requirementpreventedtheuser frm 
circumventingthedevice. 
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TheGuardian Interlockdevice, withits ControlledBreath Pulse 
Access (CBPA), is the only device whi& imposes a start-up 
requkemmtonitsusers, mrpreliminary testsusingasmallsaqqle 
ofsober,volunteersubjectssuggeststhattkisstrategymaybe 
helpfulinde~~orprevent~asoberbgrstanderframstarting 
someone's car. Aswecollect&nodatausingdosed (impaired) 
subjects, we cannotaddresstheissueofits effectivenesswith 
impaired users. 

Insummary, evenwithspecial featuresdesignedtoprevent 
cimumv&ion, it can be concluded that a mtivated individual, with 
preplanning and smeknowledge, can foolthedevicestested. 
H~~,it~ouldalsobenotedthatonly~unitsofeaehdevice 
werelzestd inthislimitedlaboratoryproject (exceptfortheextra 
accuracy data collected on five additional Guardian Interlock 
devices). It is, therefore, inappropriate to genem lize these 
results to all currentorfu~units. Furth~re,thesedatado 
not address hew well these devices will perfonn under real-world 
field conditions. Other future field evaluation ~LXSSD& projects 
will ne& to address these issues. 



19 

Reference 

l?rank,JwF. "babcplratory Testing of Two Prototype In-Vehicle 
Breath Test &vices.~~ Washingbn, DC: National Highway Traffic 
Safety A&hi&ration, August, 1985. (NHISATechnicalRe~rtNo. 
DYT HS 806 821). 








